
severe loss of chord at about 165" the GE location, This unit the best back pressure 
that is reflected in the more intensive erosion, 
Bill Ilansen 

*** SUBCASE 20080507-0244-1 CREATED 05/09/2008 04:39:21 PM hansenwi 
Hello 

on this miosture erosion data that has been accumulated for this unit's 3 LPTs 

Bill Hansen 

*** SUBCASE CLOSED 05114/200804:0 I PM emeterel 

and 

has review the erosion data submitted, The measured erosion data is in line with the ~V>"w,'tNi erosion after 
does I S? to 6'1 ii-om Those 

EMAIL OUT 05/14/200805: II, II PM hansenwi Action 

Bill Hansen 

*** NOTES OSI14/2008 05:1 :S7 PM 
Resolution issued per the above notes, 
Bill Hansen 

EMAIL IN 05/1 0:09:38 

Thanks for the The other deliverable is a 
we have any erosion data fi-om other 

Action 

*** EMAIL OUT 05119/200803: 19:04 PM hansenwi Action 
Send 
Hello 

External email 

Issued 

bucket erosion in the fbture, It 
lateL 

erosion and other 30 "LSlk If 
IPP their erosion with others 

External 

not There has not been any standard means 
Therefore there is no of the moisture erosion for these 

The moisture erosion from one machine to the next even with two units 
need to ask the customer for the number of hours that the LP 

turbine The exhaust pressure to be 
erosion as well if there variation of condensor pressure for 

can obtain that data from the customer we will erosion documented in the case 
to neet units with these bucket exhaust ends, for an on this 

Bill Hansen 



*** EMAIL IN 05/07/2008 
Customer requests expert ;nt"l'rll"Plrn Erosion was measured GE's 

instmment and All data is attached for review recommendations. 
Customer also requests other have their 
LSBs 

Desired Deliverable: 
Recommendation LSBs, i.e. This 

scheduled for an overhaul in 2009, no 
between IPP's erosion and with failures. 

PROFILE INFORMATION: 
NAME: James 
ADDRESS: 2180 South 1300 East 
Suite Lake UT 84106 United States 
PHONE: 801 468-5705 
FAX: 801 468-5767 
CELL PHONE: 801 560-225 
EMAIL ADDRESS: 

attachmnts have been added to this case: 
LSB Erosion ""'",o,,,,-,o.jJ'U erosion urr,rl,ly,()k' 

* * * EMAIL () UT 0510712008 09: 14: 3 PM hansenwi Action External email 
Send 
I-Icllo Ceeil; 
Themoisture of exhaust stages is common you know. There 
"'-"HI9HA' for the most onl"1mnm 

heat rate and power output. The 
exhaust end pressure 

then takes 
stage locations. The fluid thcn carries moisture 
gaseous steam 
on the much 
away the bucket metallic matcrial at these locations. After millions ofthese 
material. The and of the inlet are what measured. 
Methods 

energy levels to tear away the buckct material. 
WL"~'''''H of the moisture ersion is the eroded resultant and 

machines are 
to get best 

at the L-I or L-2 

to fiuther erosion. Therefore once the initial formation of these eroded 
is diminishes per unit time under identical <"',<C'"w'n 

conditions relative to LP Exhaust end Therefore many rows of buckets will last many years after the 
of erosion be it is a very effective means bucket life relative to 

MPE to record the erosion rate at and the time to do it 
The evaluation of the rneasurements taken and rccoded can be made and recommendations made 

nd as failure of the buckets due to craks 
of the lifetime of identical bucket rows will enter into a 

recorded as erosion 
Bill Hansen 

and the measuremcnts on thc unit that have been 
for recommendation and their to this evaluation. 

*** EMAIL OUT 05/09/200804:36:33 PM hansenwi Action email 
Send to: 
Hello Cecil; 

to them us an on this erosion as taken on this unit's L-O 

of one of the L-O bucket rows, 837E930 whieh shows the 3" and 6" in from as 
most severe the measurements taken. The data shows the LP "C" unil has the most 

1 



2 1 2 

I know for this so I'm what I have: 
«270T151 LSB Erosion Statistics.zIP» 
I've held onto this for a few to find other erosion measurements we eould compare yours to, but I haven't found 

The one data I included here was taken from a Unit that had a LSB but I 
need to warn you about any conclusions the data. The inherent differences between yours and the 

that we can't draw any correlation between erosion and life i.e. the 33.5/1 LSB is 
3.5/1 than yours which it a much and the mass at the are also 

that it would differentiate erosion thresholds. the erosion in case is 
how your erosion relative to another unit that had an unfortunate LSB failure 

I? 
After John and I measured the Unit 2 LSBs last ''-'AJlaUjlHL) and then 
submitted the data to for their review and re(;ornn'l\1!naatlons After the measurements, their 
conclusions have subtle differences from the one in the which should be since our first VP"H\J'H 

was based on less than while the second VfnAU,.,,, 

measurements, ScJllerlectadlv 
spare buckets in case a epj,ac<~mem: is needed in short order. 

o 
o 

test as convenient 

o Measure erosion as convenient 

VA "''''''AVA> measurements. review of the 
of same age, but recommends 

the buckets the 

., 

but to HHuba,,,, risks it is recommended to a row the 
next suitable 

Look this over and let me know what else you may need. 

Cecil 

Cecil D. James P .E. 
GE 

Power Generation 

T 801 468 5705 
C 801 560 2251 

row of buckets and your LP section outaQ,es. 

1 1 
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0* 676 4705 
F 801 468 5767 

2180 South 1300 Suite 340 
Salt Lake Utah 84106 

General Electric Company 
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Note,; 

bcteveen hoods. hos 
U'P, 0.06?,: 

BP onel leCisl slOtiSlI«(J1 
LPC 0.1/6 

Oi ihe 1 

1 



IPP, Unit 2 LSB Erosion (270T151) 

April 7, 2008 

Comparison of IPP's erosion to erosion measured on a 33 .5" 08 turbine where LSBs were 
replaced. 

4.5 

{I.O 

"0 3.5 

" ~ 
~ 
~ 3.0 

.J= 

g 
~ 
6 2.5 

2.0 

1.5 

0.000 

I 

0.020 

8) II(1OQlnotlon a t work 

I 

I 

0.040 0.060 

270T151 TE LSB Erosion 

I 

I 

I 
II 

I 

I 

I 

I 
O.OBO 0.100 0.120 

Erosion !inches) 

fD Comporison 
[J LP( 

[J LPB 

. LPA 

I 

I 

0.140 0.160 O.IBO 0.200 

2 I 
Sri 

Hnv 7, c,YJR, 

IP7019454 



IPP, Un it 2 LSB Erosion (270T151) 

Apri l 7, 2008 

Comparison of IPP's erosion to erosion measured on a 33 .5" 08 turbine where LSBs were 
replaced (continued). 

270T151 GE lSB Erosion 
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IPP, Unit 2 LSB Erosion (270T151) 

April 7, 2008 

Descriptive Statis tics 
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Descriptive Stat istics 
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Variance 
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Descriptive Statistics 
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IPP, Unit 2 LSB Erosion (270T151) 

April 7, 2008 

Descriptive Statis tics 
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IPP, Unit 2 LSB Erosion (270T151) 

April 7,2008 

Descriptive Statistics 

95% Confldenc~ InhHvallor Mu 

, , 
0.102 0 .112 , , -

, 
0.122 , 

95%Conlidonco Inlerval lor Modian 

, 
0 .132 , 

Descriptive Statistics 

, 
0.098 , 

95%COnrldenc~lntervalforMu 

, 
0.108 , 

, 
0118 

95%Con'ldence Interval'or Modian 

(II) ImoQlnUlion at work 

, 
0.,24 , 

Variable: LPC TE 1 

AodOtsoo·[)<lJMg Norma'lly Tesl 

A·Sq~afed 1,398 
p·Vaoo..'i! 0,001 

Mean 
SO",", 
Varance 
Skewness 
Kurtos:s 
N 

IS! Clui!ft,:e 
Moo;an 
3rdOJarti:e 
Maximum 

0.117300 
0.018583 
3.45E·04 
2.00959 
3.50708 

0. 104000 
0. 106750 
0. 110000 
0.121000 
0.162000 

950/. CQrI.<dence loteNlI fo , Mu 

0.104006 0,130594 

95% Cor<denee lo:lel\'3/ 101 S:gma 

0.012782 0,033926 

950/. Con~derlce "~er\QI IOl' Median 

Variable: LPC TE2 

Al1derSOf1·Da~ng 110.m3'IIy TeSI 

A·SqUBled: 0.714 
P,V lIoue 0.042 

Moon 
SO",", 
V<IIlance 
Skewness 
Kurtosis 
N 

l SI Oui'o'!lle 
Mod.an 
3rdOllarll:" 
t.ta>;lmum 

0112600 
0.016202 
2.62E-04 

1.10888 
0352473 

0.100000 
0. 105500 
0.125500 
0.146000 

950/. Con~dencllinler.al fg, Mu 

0. 10 10 10 0,124190 

95% Con~dencll I!1te",ai IOf S 'gma 

001 1144 

950/. Conle!ence hlerw lOt' Mad'~ 

0, 100000 0.126054 

Descriptive Statistics 

I I I I I 
0.126 0,136 0.146 0.156 0.166 

'-1I1"' lIlIi'IIII"'r-~' 

, 
0.13 

95%Con'iden~lnterval'orMu 

, 
0.14 , o.ls , 

95% Con'idonco ~ Iorvallor Median 

, 
0.16 , 

Descriptive Statistics 

, t I I 1 1 
0. 115 0.125 0. 135 0.1~5 0.155 0 165 

I , I I I I 

95%Confidenoolntorval forMu 

95% Con'idonoo ~ torval 'or Median 

, 
0 ,15 , 

Variable: LPG GE1 

Anderson-[),ar'II9Norm::! lyleSI 

A·Sq~<1Ied· 0.584 
P·Va:ue 0.094 

Mei!n 0_141900 
SO"", 0.014418 

2.O!!E·Q4 
S~e''''T'eS$ 0.766383 
KYrlos:s 1.06036 
N " 
Mr'mllm 0 .127000 
I sIQI.l2.(le 0.130250 
Med'an 0.135500 
3re! QI.l2f1 ~e 0.157500 
Maxlrr,Ym 0.166000 

9S'l'. Conldence "'UW\8) lor Slgrr.a 

0.009917 0.026322 

950/. Con~dence 'nleM ror Mc<hll" 

Variable: LPG GE2 

Anderson·[),a;'·ng Norrra:ly Tes! 

A·Squa:ed: 0.365 
P·Va,ue 0.320 

Me::!fl 
SOl,., 

Ske· ... TlI!S5 
K~os's 

N 

Mn-rnum 
1st Quart ~8 
MIX!:<iIl 
3re!0uast.:' 
Max'mum 

0.133500 
Omn90 
3. 17E ·Q.I 
0.752352 

71E-01 

" 
0.1 14000 
01 19000 
0 126500 
0. 149000 
0.165000 

9S% Con~c!ance "'tEll\Ullor Sigma 

95%Con~dence"'leM!o,l.ledan 

b / 

SCI 
",in\, 7 ?J:)8 

IP7019458 



IPP, Un it 2 LSB Erosion (270T151) 

April 7, 2008 

Erosion by Section: 
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IPP, Unit 2 LSB Erosion (270T151) 

April 7, 2008 

Erosion by section end: 

• IIDClQII,(]1I0n at work 
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IPP. Unit 2 LSB Erosion (270T151) 

April 7.2008 

Erosion by Distance from 
Trapezoid: 
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Unit 1 LP Turbine Outage Repair Options Comparisons 
Repair/lnsp New LP Retrofit GE LP Retrofit 

new L-O yr 10 Hitachi 30" 34.5" Hitachi 33" 
Costs (2010 Outage) A B C D 

L-O bucket replacement $5,885,605 
upgraded packing & rings $467,482 $467,482 
packing & ring installation $54,000 $54,000 
diaphragm repair (15th & 16th) $881,540 $881,540 
rotor bore US inspection $150,000 $150,000 
packing alignment $68,250 $68,250 
dovetail phased array insp $61,000 $37,500 
L-O cover removal, insp, replacement $407,850 
Total Maintenance Repairs $2,090,122 $1,658,772 

LP Turbine retrofit ( 3 sections) $40,673,000 $27,300,000 
PV L-O bucket replacement (yr 10) 54,400,137 

Typical outage 30 days (28+2 startup) 
2010 planned outage length (days) 35 42 42 42 
2010 outage extension (days) 0 7 7 7 
Outage extension cost $5,651,931 $7,560,000 $7,560,000 $7,560,000 

Total Costs $14,232,312 $16,763,149 $48,233,000 $34,860,000 

Annual Savings 
NPHR improvement (Btu/kwh) 42 47 67 108 
L-O stage efficiency $61,249 
Turbine seals & packing $494,705 $494,705 
Improved steam path & L-O $789,173 $1,272,099 
Annual coal burn reduction (tons/yr) 12,760 14,340 20,355 32,811 
Annual C02 reduction (tons/yr) 30,879 34,702 49,260 79,404 
C02 reduction savings ($/yr) $0 $0 $0 $0 
Total annual savings $494,705 $555,954 $789,173 $1,272,099 

Project Cost 
PV total period savings $4,230,410 $4,754,175 $6,748,511 $10,878,196 
NPV project -$10,001,902 -$12,008,974 -$41,484,489 -$23,981,804 

Ecomomic Factors 
Payback period (total costs) 28.77 30.15 61.12 27.40 
Payback period (upgrade costs only) 1.05 11.52 51.54 21.46 
Rate of return (total costs) -13% -14% -22% -13% 
Rate of return (upgrade costs only) 101% 0% -20% -9% 

Legend 
Option A New packing & rings, planned steam path repairs & inspections, inspect L-O covers 
Option B - Same as Option A with replacement of L-O buckets provided by Hitachi 
Option C - New (upgraded) LP turbine steam path provided by GE 
Option D - New (upgraded) LP turbine steam path provided by Hitachi 33" LSB new inner shell 

Evaluation Criteria 
Outage year 
Escalation (%) 
Cost of Money (%) 
Evaluation Period (yr) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 
Replacement Energy 
Fuel Cost ($/ton) 
Fuel Cost ($/mmBtu) 
C02 tax ($/ton) 

FY 06-07 Production Values 
Total fuel cost ($1 ,000's) 
Net station generation (gwh) 
Total coal burned (ktons) 
Coal HHV (Btu/lb) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 

2009 
3.00% 
6.04% 

10 
9500 
90% 

$50.00 
$38.77 38.77 

231,047.0 
14,686.0 

5,959.9 
11,686 

9,491 
93.1 

1.66 



Unit 1 LP Turbine Outage Repair Options Comparisons 
Repair/lnsp New L-O LP Retrofit LP Retrofit 

new yr 10 Hitachi 30" 34.5" Hitachi 33" 
Costs (2010 Outage) A B C D 

L-O bucket replacement $5,885,605 
upgraded packing & rings $467,482 $467,482 
packing & ring installation $54,000 $54,000 
diaphragm repair (15th & 16th) $881,540 $881,540 
rotor bore US inspection $150,000 $150,000 
packing alignment $68,250 $68,250 
dovetail phased array insp $61,000 $37,500 
L-O cover removal, insp, replacement $407,850 
Total - Maintenance Repairs $2,090,122 $1,658,772 

LP Turbine retrofit ( 3 sections) $40,673,000 $27,300,000 
PV L-O bucket replacement (yr 10) $4,400,137 

Typical outage 30 days (28+2 startup) 
2010 planned outage length (days) 35 42 42 42 
2010 outage extension (days) 0 7 7 7 
Outage extension cost $5,651,931 $7,560,000 $7,560,000 $7,560,000 

Total Costs $14,232,312 $16,763,149 $48,233,000 $34,860,000 

Annual Savings 
NPHR improvement (Btu/kwh) 42 47 67 108 
L-O stage efficiency $61,249 
Turbine seals & packing $494,705 $494,705 
Improved steam path & L-O $789,173 $1,272,099 
Annual coal burn reduction (tons/yr) 12,760 14,340 20,355 32,811 
Annual C02 reduction (tons/yr) 30,879 34,702 49,260 79,404 
C02 reduction savings $247,034 $277,619 $394,077 $635,229 
Total annual savings ($/yr) $741,739 $833,573 $1,183,250 $1,907,328 

Project Cost 
PV total period savings $6,342,887 $7,128,196 $10,118,414 $16,310,280 
NPV project -$7,889,425 -$9,634,953 -$38,114,586 -$18,549,720 

Ecomomic Factors 
Payback period (total costs) 19.19 20.11 40.76 18.28 
Payback period (upgrade costs only) 0.70 7.69 34.37 14.31 
Rate of return (total costs) -8% -8% -17% -7% 
Rate of return (upgrade costs only) 149% 8% -15% -3% 

Legend 
Option A - New packing & rings, planned steam path repairs & inspections, inspect L-O covers 
Option B - Same as Option A with replacement of L-O buckets provided by Hitachi 
Option C New (upgraded) LP turbine steam path provided by 
Option D New LP turbine steam path provided by Hitachi 33" LSB new inner shell 

Evaluation Criteria 
Outage year 
Escalation (%) 
Cost of Money (%) 
Evaluation Period (yr) 
NPHR (Stu/kwh) 
Net Capacity Factor (%) 
Replacement Energy ($/MWh) 
Fuel Cost ($/ton) 
Fuel Cost ($/mmBtu) 
C02 tax ($/ton) 

FY 06-07 Production Values 
Total fuel cost ($1 ,000's) 
Net station generation (gwh) 
Total coal burned (ktons) 
Coal HHV (Btullb) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 

2009 
3.00% 
6.04% 

10 
9500 
90% 

$50.00 
$38.77 38.77 

•••.• 6.6 1 .66 

231,047.0 
14,686.0 
5,959.9 
11,686 

9,491 
93.1 



Unit 1 LP Turbine Outage Repair Options Comparisons 
Repairflnsp New L-O LP Retrofit GE LP Retrofit 

new L-O yr 10 Hitachi 30" 34.5" Hitachi 33" 
Costs (2010 Outage) A B C D 

L-O bucket replacement $5,885,605 
upgraded packing & rings $467,482 $467,482 
packing & ring installation $54,000 $54,000 
diaphragm repair (15th & 16th) $881,540 $881,540 
rotor bore US inspection $150,000 $150,000 
packing alignment $68,250 $68,250 
dovetail phased array insp $61,000 $37,500 
L-O cover removal, insp, replacement $407,850 
Total- Maintenance Repairs $2,090,122 $1,658,772 

LP Turbine retrofit ( 3 sections) $40,673,000 $27,300,000 
PV L-O bucket replacement (yr 10) $4,400,137 

Typical outage 30 days (28+2 startup) 
2010 planned outage length (days) 35 42 42 42 
2010 outage extension (days) 0 7 7 7 
Outage extension cost $5,651,931 $7,560,000 $7,560,000 $7,560,000 

Total Costs $14,232,312 $16,763,149 $48,233,000 $34,860,000 

Annual Savings 
NPHR improvement (Btu/kwh) 42 47 67 108 
L -0 stage efficiency $61,249 
Turbine seals & packing $494,705 $494,705 
Improved steam path & L-O $789,173 $1,272,099 
Annual coal burn reduction (tons/yr) 12,760 14,340 20,355 32,811 
Annual C02 reduction (tons/yr) 30,879 34,702 49,260 79,404 
C02 reduction savings $617,584 $694,047 $985,194 $1,588,073 
Total annual savings ($/yr) $1,112,289 $1,250,001 $1,774,366 $2,860,172 

Project Cost 
PV total period savings $9,511,602 $10,689,229 $15,173,270 $24,458,405 
NPV project -$4,720,710 -$6,073,920 -$33,059,730 -$10,401,595 

Ecomomic Factors 
Payback period (total costs) 12.80 13.41 27.18 12.19 
Payback period (upgrade costs only) 0.47 5.13 22.92 9.54 
Rate of return (total costs) -1% -2% -12% -1% 
Rate of return (upgrade costs only) 223% 18% -10% 4% 

Legend 
Option A New packing & rings, planned steam path repairs & inspections, inspect L-O covers 
Option B - Same as Option A with replacement of L-O buckets provided by Hitachi 
Option C - New (upgraded) LP turbine steam path provided by GE 
Option D - New (upgraded) LP turbine steam path provided by Hitachi 33" LSB new inner shell 

Evaluation Criteria 
Outage year 
Escalation (%) 
Cost of Money ('Yo) 
Evaluation Period (yr) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 
Replacement Energy ($/MWh) 
Fuel Cost ($/ton) 
Fuel Cost ($/mmBtu) 
C02 tax ($Iton) 

FY 06-07 Production Values 
Total fuel cost ($1 ,000's) 
Net station generation (gwh) 
Total coal burned (ktons) 
Coal HHV (Btu/I b) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 

2009 
3.00% 
6.04% 

10 
9500 
90% 

$50.00 
$38.77 38.77 

51.66 .66 

231,047.0 
14,686.0 

5,959.9 
1,686 
9,491 

93.1 



Unit 1 Turbine Outage Repair Options Comparisons 
Repair/lnsp New L-O LP Retrofit GE LP Retrofit 

new L-O yr 10 Hitachi 30" 34.5" Hitachi 33" 
Costs (2010 Outage) A B C D 

L-O bucket replacement $5,885,605 
upgraded packing & rings $467,482 $467,482 
packing & ring installation $54,000 $54,000 
diaphragm repair (15th & 16th) $881,540 $881,540 
rotor bore US inspection $150,000 $150,000 
packing alignment $68,250 $68,250 
dovetail phased array insp $61,000 $37,500 
L-O cover removal, insp, replacement $407,850 
Total - Maintenance Repairs $2,090,122 $1,658,772 

LP Turbine retrofit ( 3 sections) $40,673,000 $27,300,000 
PV L-O bucket replacement (yr 10) $4,400,137 

Typical outage 30 days (28+2 startup) 
2010 planned outage length (days) 35 42 42 42 
2010 outage extension (days) 0 7 7 7 
Outage extension cost $5,651,931 $7,560,000 $7,560,000 $7,560,000 

Total Costs $14,232,312 $16,763,149 $48,233,000 $34,860,000 

Annual Savings 
NPHR improvement (Btu/kwh) 42 47 67 108 
L-O stage efficiency $61,249 
Turbine seals & packing $494,705 $494,705 
Improved steam path & L-O $789,173 $1,272,099 
Annual coal burn reduction 12,760 14,340 20,355 32,811 
Annual C02 reduction (tons/yr) 30,879 34,702 49,260 79,404 
C02 reduction (S/yr) $1,543,960 $1,735,117 $2,462,984 $3,970,183 

$2,038,665 $2,291,072 $3,252,157 $5,242,282 

Project Cost 
PV total period savings $17,433,390 $19,591,810 $27,810,409 $44,828,718 
NPV project $3,201,079 $2,828,661 -$20,422,591 $9,968,718 

Ecomomic Factors 
Payback period (total costs) 6.98 7.32 14.83 6.65 
Payback period (upgrade costs only) 0.26 2.80 12.51 5.21 
Rate of return (total costs) 10% 9% -4% 11% 
Rate of return (upgrade costs only) 406% 38% -1% 17% 

Legend 
Option A New packing & rings, planned steam path repairs & inspections, inspect L-O covers 
Option B Same as Option A with replacement of L-O buckets provided by Hitachi 
Option C New (upgraded) LP turbine steam path provided by GE 
Option D - New (upgraded) LP turbine steam path provided by Hitachi 33" LSB new inner shell 

Evaluation Criteria 
Outage year 
Escalation (%) 
Cost of Money 
Evaluation Period (yr) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 
Replacement Energy ($/MWh) 
Fuel Cost ($/ton) 
Fuel Cost ($fmmBtu) 
C02 tax 

FY 06-07 Production Values 
Total fuel cost ($1 ,000's) 
Net station generation (gwh) 
Total coal burned (ktons) 
Coal HHV (Btu/lb) 
NPHR (Btu/kwh) 
Net Capacity Factor (%) 

2009 
3.00% 
6.04% 

10 
9500 
90% 

$50.00 
$38.77 38.77 

•••.• 66. 1.66 

231,047.0 
14,686.0 

5,959.9 
11,686 

9,491 
93.1 



Unit 1 LP Turbine 
GE 

Costs C. 

$881,540 $881,540 
$150,000 

array 
L-O cover removal, insp, replacement 

Annual fuel cost from 
LP 

Total annual 

A New 

D-New 

12,760 
30,879 

$0 

19.51 
1.05 
-8% 

101% 

14,340 
34,702 

$0 

40.77 
11.52 
-17% 

0% 

steam path & Inslpec:tlorls 
rAn,I"''''AmAnt of L-O buckets nrn'\III1.'11 

GE 

$1,825,698 
47,090 

113,959 
$0 

$1,825,698 

34.70 
22.28 
-15% 
-10% 

L-O covers 

Hitachi 33" LSB new inner shell 

Hitachi 
D Evaluation Criteria 

year 2009 
Escalation 3.00% 
Cost of 6.04% 

$27,300,000 10 
9500 
90% 

$50.00 
38.77 

1.66 

FY 06-07 Production Values 
Total fuel cost 231,047.0 
Net station 14,686.0 

5,959.9 

11,686 
53,774 9,491 

130,134 Net 93.1 
$0 

-11% 
-2% 



LP 

\. 

Maintenance -A 

L-1, L-2 bucket root 
15th & 16th 15 17 

U2 2010, U1 2011 (1 week ext on 1999 & 2000 

4.20 MW gross 
3.98 MW net 

o NPV of annual 

year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

per LP shell MW total LP listed on 

in full 

extension 7 

3 of 

I 1 



LP Turbine Maintenance -B 

"''''''llIn,,,,,, based on 1.4 MW per LP shell 
T07-1577 from new and 

& 0.52 MW increase for L-O pg 3 10/1 

4.72 MW gross 
4.47 MW net 

0.4968% in net power 

in full 

47 Btu/kwh in NPHR 

extension 

75 NPV of annual "~'''n',,, 

year FV escalation 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

listed on page 3 of Turbo 

70458A 

14 



LP Turbine Maintenance -c 

& rotors & inner 
- 42 total in 2010 

on 15.5 
16P6455 rev. 0 issued 1 

15.50 MW gross 
14.68 MW net 

1.6316% 
155 

NPV of annual 

in full load 

uul,a .... c extension 

year FV escalation 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

GE 

stated on pg 6 of GE 1 

21 

1 



LP Turbine Maintenance -D 

30" 

extension 21 

based on 17.7 MW 

17.70 MW gross 
16.77 MW net 

& all 3 LP turbines 
for 33" LSB 

49 total in 2010 for 

increase in 2/6/8 

in full load 

1.8632% in net power 
177 Btu/kwh in NPHR 

extension 

55 NPV of annual 

year 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Toshiba for 

for retro 

with MDA 33" LSB 

21 
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CO 
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-UJ 

LP Turbine Repair/Retrofit Options 
45 ~--------------------------------------------~ 

40 i~~--------------------------------------------~ 
~ Repair/insp --e- New L-O -tr- GE retro ~ Hitachi retro 

35 l-\~,----------------------------------~ 
~ 

~ 30 -l ~ .. \ " 

" .g 25 +----~'~,--~~~------------------------------------------------~ 
CI) 
c.. 
~ 20 L " ...... ...... ....A. x .... ...... ......... 
(.) 
as 
Jl 
~ 15 +--~'J;£ Q,."", -........."""'" as 
c.. 

1: [ ~~~;: :; 
O~--~--~--~--~--~--~ 

$- $10 $20 $30 $40 $50 $60 
C02 tax ($/ton) 





MECHANICAL DYNAMICS & ANALYSIS, LTD. 
29 BRITISH AMERICAN NEW YORK 12110 

PHONE: 8) 399·3616 FAX: 8) 399·3929 

www.MDAturbines.com 

2 

a 

tie wire in is in 

are in 1. 

() ( "It I 

1 



Intermountain Power Unit 2 

1. is not l"'I'''''I"n""nt if 

2. 

3. The 

4. 

1 



Intermountain Power 

stress are 

5. 

6. side L-O 

The 

S:\JRN\2008\08-003 Intermountain Power #2,doc 

at 

Power is 

as 

IIJ"'''''''''' as 
, .... "', ........ ' .... as 

1-26. In 
27-30. 

Unit 2 

to contact me if 



Intermountain Power Unit 2 

INTERMOUNTAIN POWER - 30" LAST STAGE BUCKETS - APRIL 2008 

TA erosion heaviest of the 6 with erosion up to near the tie wire on many, but 
no notches in 

side tenon erosion similar to 20GA and much less than with minimum wall 
thickness "".060". 
-Erosion on admission side of cover is moderate and similar to other rows. 
-Admission has erosion back from as on other turbine end rows, but erosion 
less than T8 and with erosion back 1/8". 

GA erosion similar to "8", with erosion on some and none on 
with the erosion has not notches in the 
side tenon erosion <"8", with thickness in eroded areas at base on inside "".065"-

.070". 
-Admission side of cover has moderate erosion similar to "8" and "C". 
-Admission vane has erosion back from to 

oin down a few inches <T8 or TC. No si 

T8 erosion the same as G8 or worse, but there are no erosion 

G8 

TC 

GC 

grooves that result in notches in the 
-Swelled tenons as bad or worse than G8. 
-Swelled tenon sides about 3/32" thick at Eroded to .035" thick on side on inside 

erosion similar to with erosion on convex side back 1/8"-3/16" from 

erosion worse than "C", but still no erosion grooves extend to 
side tenons have erosion similar to "c" on the which is worse on the 

tenon. There is also up to 1/16" of erosion on the base of the tenons with the most on the front 
tenon on the inside. 

side of cover eroded and similar to "C". 
of vane appears to have less erosion than TC and about the same as 

without the ste seen on TC. Heaviest erosion ani oes down a few inches. 

has more erosion than with the buckets that are 
some erosion grooves on convex side inside tie 

-Some erosion on 
tenons. 
-Moderate erosion on of covers. 

on a few 

-Moderate erosion on of vanes near the down 2"-3" from the bottom of the 
tra ezoid. 

08-003 

1 



Unit 2 

Buckets 

Bucket with Side Covers 



Unit 2 

Bucket with Erosion on AJ~~~."'" 

Swelled Tenons 

1 



Unit 2 

Bucket with Erosion on JIJ"',"U,IU 

6-GALast Buckets 

1 1 



Unit 2 

Bucket with Erosion on '-'''''UlIl!.: of Vane and Cover 

Swelled Tenons with Erosion at Base 

MECHANICAL 

1 



Unit 2 

Bucket with Erosion on lJl!,Cnan!c 

lO-TB Last Buckets 

1 



Unit 2 

Bucket with Erosion on JU"'",UJUll:; 

Bucket with Erosion on Swelled Tenons 

1 



Unit 2 

Bucket with Erosion on T\:<".I. .. ~, ... 

14-GB Last Buckets 

1 



Unit 2 

Shown 

Bucket with Erosion on Lt:,ilUIIUl;: of Vane and Cover 



Unit 2 

Bucket with Erosion on Swelled Tenons 

Bucket with Erosion on u.""n,'" 

1 



Unit 2 

Buckets 

Bucket 



Unit 

21-TC Last Bucket with Erosion on '-'''<lUlU!,; of Vane and Cover 

Swelled Tenons 

1 



Unit 2 

Buckets 

Buckets with Side Covers 



Unit 2 

Bucket with Erosion on LtCaUlml! of Vane and Cover 

1 1 



Unit 2 

27-Unshielded 30" Last Bucket with the 

28-Unshielded 30" Last Bucket with the Mi!.sin!!-Sltatilln A 

1 



Unit 2 

29-Unshicldcd 30" Last Bucket with Crack-Station A 

30-Unshielded 30" Last Bucket with lissinl!-Stiltioln B 

1 
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29 British American 399-3616 

FEBRUARY 6, 

( 

1 



MECHANICAL DYNAMICS & LTD. 
29 BRITISH AMERICAN NEW YORK 12110 

PHONE: 399-3616 FAX: 399-3929 

www.MDAturbines.com 

6,2008 

Intermountain Power 
850 W Brush Wellman Rd. 

Utah 84624 

Attention: Brad Phone: 
Planner E-Mail: l=t!..l::::l.!:<.~~~~ 

Re: & 

Mr. 

via e-mail Mechanical & is PleaSE!a 
n<>rfnr,mirln the removal and installation of new Hitachi 

• Purchase of twelve (1 Covered Blades 
• Installation of six rows and low LP sections 

I"'n' ...... ni'ot".rI on-site over the course of two scheduled for 2010 and 
the units are GE S2 machines rated at 820 Mw with 

in 1986 and 1 

as follows: 

l"'''' .... rll''tlr.n and Schedule 
MD&A Rate and Rental Schedules 

Technical 
CCB Promotional Material 

to serve Intermountain and if we the it will be 

Best 

Leo Molina 
General 
Cc: 

Steam Turbine Retrofits 
- D A.C. J Reville, H. R.C. Allen 

1 



1 
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b. 
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1. 

3. 
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